Three different extinct seafloor massive sulphide (eSMS) deposits within the TAG hydrothermal field were drilled and studied: Southern Mound, MIR Mound, and a newly discovered mound, named 'Rona Mound'. All three sites comprise a superficial sediment cover of carbonate over ironrich oxyhydroxides, underlain by a coherent and dense layer of red-coloured silica-rich 'jasper', tens of centimetres thick, overlying less altered massive sulphide. While silica replacement textures of the wall rock are described from modern hydrothermal systems [1], these do not form 'caps'. However, the association of similar iron-silica-rich strata overlying VMS deposits (the ancient analogue of SMS deposits) is well documented [i.e. 2]. The origins of the silica 'cap' is controversial with contrasting views on whether the silica is hydrothermal, hydrogenic or biogenic, and whether the iron is a direct product of sulphide weathering or derived from hydrothermal plume fallout.
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We suggest that these 'jasper' layers are a common product, formed during the waning stage of the hydrothermal cycle. As a result, they form an impermeable 'cap' that protects the underlying massive sulphide ore body from ingress of oxygen-rich seawater and subsequent oxidation and dissolution. The formation of a 'jasper cap' acts automatically to preserve eSMS deposits when hydrothermal circulation ceases and is essential to the resource potential of eSMS deposits. This research received funding from the EC FP7 project Blue Mining (604500).
